The cholinergic system in aging.
A morphometric analysis of neuronal loss during normal aging was performed in the nucleus basalis Meynert complex of the basal forebrain (Nbm) (nucleus septi medialis, nucleus of Broca's diagonal band, nucleus basalis) and the ciliary ganglion, a peripheral cholinergic structure, in patients free of neurological and psychiatric illness. As a basis for morphometric evaluation of the Nbm complex, a three-dimensional reconstruction of this complex structure was made. Neuronal counts in the Nbm complex and the ciliary ganglion remained stable up to the age of 60 or 50 years, respectively. After this age the number of neurons declined moderately in ciliary ganglion in all cases studied as well as in the Nbm complex in some cases (-20 and -25%, respectively, at about 90 years of age). In 3 out of 8 cases older than 60 years, neuronal counts in the Nbm complex were not reduced, so that no significant decline in neuronal number is apparent from the mean values of the 17 cases studied. No age-related changes were found in the neuronal distribution amongst the different subgroups of Nbm neurons using the alternative nomenclature of Mesulam et al. [J. comp. Neurol. 214: 170-197, 1983]. Our results provide no evidence that the cortical cholinergic projection system and peripheral cholinergic neurons might be especially vulnerable during normal aging. The severe degeneration of the cholinergic cortical projection system in SDAT is probably caused by mechanisms different from those acting during normal aging.